INTRODUCTION
A "tropopause experiment" was considered several times during our airborne optical measurements program, which was devoted to missile re-entry observations. By this experiment we have generally meant the operation of optical instruments in a region where the aircraft is clearly within the stratosphere, to distinguish the results from those typically observed within the troposphere. Since the KC-135 jet aircraft we employed was generally limited to altitudes below 12.2 km (40 kilofeet) we could reach the stratosphere only at high latitudes, in either hemisphere. Recently, a series of experimental flights at high southern latitudes, operating from Christchurch, New Zealand, was carried out. The imaging results will be reported by B.
Bryant and modulation transfer measurements by D. Kelsall, in separate reports. In the following discussion I shall describe ■ the tropopause and its characteristics, both for the general case and for the experimental flights in New Zealand.
The height of the tropopause is subject to many variations, and is a truly dynamic atmospheric parameter.
In general, it is at its lowest altitude (8- 
II. THE TROPOPAUSE
To aid in discussing the objectives and procedures for this series of measurements we shall briefly review the meteorology of the lower stratosphere, as contrasted with the upper troposphere, and the moaning of the tropopause, which is generally considered to be the boundary between these two regions. In the mean, the temperature in the troposphere decreases wiuh height, while the temperature in the lower stratosphere is nearly independent of height. Thus the tropopause separates two regions which have markedly different vertical temperature gradients and dynamic characteristics. The altitude of the mean tropopause at a given geographical location should be determined by these
gradients. In practice, the best descriptxon of such boundaries is given by seasonal and geographical averages of the vertical temperature and wind profiles, and most of our knowledge of lower stratospheric circulation is derived from these.
The determination of tropopause altitude at a given location and time may often become rather ill-defined and arbitrary. Individual vertical temperature profiles can show more than one level where an abrupt change in gradient exists.
The meteorological services use criteria which depend both upon the existence of such a gradient change and its duration with height in order to define a tropopause for a given atmospheric sounding. Individual deviations from the simple concept of a single boundary are not surprising since the modern view of the tropopause presents a picture of its structure which deviates greatly fro^i an abrupt boundary layer, continuous in time and space.
Recent treatments of the tropopause structure tend to agree that it can be represented on individual days by continuous surfaces which have discontinuities (breaks) at points corresponding to maxima of wind speed for that day. Each hemisphere usually contains two of these wind speed maxima which vary with altitude and latitude, but are more or less continuous around the globe. These are referred to as the "subtropical jet" and the "polar-front jet" and as is well-known from high altitude changes in these parameters may be observed.
The relative stability of the lower stratosphere stems from its near-isothermal nature and the decrease of wind speed with height (except in polar regions) . Our experience with "seeing" experiments in the troposphere has led us to believe that an optical path which is more homogeneous with respect to temperature and air motion should result in fewer and/or smaller wavefront disturbances. Of course, these parameters again change with height, the temperature and wind both increasing to maxima p.t about 50-60 km (the stratopause) , then decreasing to minima at 80 km (the mesopause). However, the density monotonically decreases with height so that these upper strata have much smaller effects on optical paths than the lower stratosphere and the troposphere. No attempt will be made here to relate the synoptic meteorological data to these fluctuations in detail. However, an estimation of the overall experimental effects of propagation through the tropopause requires that the optical data gathered by a sensor be correlated with the tropopause location at the time of the observations. Since the four flights made from Christchurch, New Zealand will be compared in this way, the actual atmospheric soundings which are applicable to these flights must be examined in enough detail to ascertain that the planned experimental conditions were achieved.
Vhe principal optical assumption which has been made about the tropopause is that it repreper.ts a region where unstable air These particles may originate within the stratosphere by coagulation of ionized molecules.
PBWPPiPRiPP wmmmv*********** However, there is some evidence to suggest that particles of all sizes can also be deposited from sedimentation of meteoric material, and be subjected to coagulation and condensation processes as well.
C. Ozone
Vertical profiles of ozone concentration measured during the last decade have revealed a large amount of variability in the distributions, both in altitude and geographical position.
These are closely related to the mechanisms of ozone formation and destruction, which are in turn linked to tropopause altitude and tc the general circulation of the atmosphere. Since ozone is a gaseous constituent and is transparent at visible wavelengths, it is normally of no consequence to imaging experiments. However, it is an efficient absorber of both infrared and ultraviolet wavelengths, processes which are intimately connected with ozone formation itself and with the stratospheric temperature profile.
Thus optical devices which utilize wavelength regions where the ozone absorbs and re-emits radiation would "see" ozone as a cloud layer. As is well known, ozone absorbs in the regions 0.2-0.3, 9-10 and 14-15vi-meters.
Although some detail in ozone structure has been measured in vertical profiles, particularly at middle and high latitudes, it is not clear whether such detailed variations exist in lateral distributions. One would certainly expect the mixing to be such that no small-scale ozone variations could be ' resolved by optical instruments. In addition, this emission would be added to that of the general atmospheric background and instrument background, leading to an expectation of uniform brightness over the field of view of most instruments.
D. High Altitude Clouds
At the altitudes flown regularly by the KC-135 we are concerned only with clouds above 35,000 feet, or about 11 km.
Since these clouds are seldom of any synoptic interest (that is, connected with forecasting of weather disturbances) they are neither reported nor studied in any detail on a regular basis.
As we have often observed from the aircraft, in the tropical latitudes the spreading and trailing of cirrostratus from cumulonimbus development are very common. Quite often, the cirrus persists far beyond and long after the cumulonimbus which generated it, and we see it as high, thin layers at or above KC-135 operating levels. These layers usually have a definite 
